


Goal Statement

A Goal: lower the delivered cost of short rotation woody crops (SRWC)
(hybrid poplar in the northwest and willow in the northeast) by optimizing
harvesting and logistics supply systems while maintaining or improving
biomass quality along the supply chain

i Targetis $84 dry ton total cost to throat of conversion reactor
A SRWHC cost is a barrier; harvesting and logistics are main components

A Lack of experience and skepticism among growers and end users about
harvesting and quality of the material are barriers to expansion

A Very little work done on how storage and preprocessing of SRWC
Impacts quality and costs
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Quad Chart Overview

Timeline
A Project start date: Nov. 13, 2015
A Project end date: June 30, 2019
A Percent complete: 85%

DOE
Funded

Project
Cost
Share*

Total Costs Pre
FY17**

ESF: $402,065

Total: $402,065

ESF:$158,667
Honeywell:
$433,294
NYSERDA:
$216,048,

Total: $808,009

FY 17 Costs

ESF: $498,657
WVU: $1,702
GWR: $14,455
ABS: $0

Total: $514,813

ESF: $112,846
Honeywell: $0
NYSERDA:
$58,819

WVU: $4,165
GWR: $12,392

Total: $188,222

FY 18 Costs

ESF: $443,866
WVU: $34,218
GWR: $16,345
ABS: $3,508,

Total: $497,937

ESF: $94,225
NYSERDA:
$6,462

WVU: $19,114
GWR: $9,067
ABS: $12,832

Total: $141,700

Barriers addressed
Ot-A: Avallability of Quality Feedstock
Ft-D: Sustainable Harvesting

Total Planned

Funding (FY 19-
Project End Date)

$2.3 million

$1.4 million

wPartners:SUNY ESF (), ABS (), GWR (), UWV (), INL (), ORNL (), Honeywell ()
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Objective

Target is $84 dry ton
total cost to throat of
conversion reactor

End of Project Goal

Lower the delivered
cost of woody crops
Ybrld goplar an
will y optimizing
harvestlng and logistics
supply systems while
maintaining biomass
qHallty along the supply
ain
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Terms and Acronyms

EMC ¢ (effective material capaci)y¢ Amount of biomass processed per hour
by a machine or the system (Mg/hr)

EFC ¢ (effective field capacifyc Area of cropland processed per hour by the
harvester (Ha/hr)

CSFC ¢ (crop specific fuel consumptigigq Amount of fuel consumed per Mg of
biomass produced (L/Mg)

HWE ¢ (hot water extraction ¢ Preprocessing technology where biomass is
cooked in hot water for a period of time resulting in extract with sugars
and other compounds and woody residue with improved guality
characteristics

NIR ¢ (near infrared ¢ Spectroscopy is correlategith compositionadata
generated from traditionawet chemical techniques, to develop rapid
calibration models

SRWC ¢ (short rotation woody cropsg Woody plants (trees or shrubs) grown

on short rotation of 10 years or less primarily as a bioenergy feedstock
The SRWC focused on in this project hybrid poplar and shrub willow
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1 - Project Overview

A Harvesting and transportation makes
up 401 60% of the delivered cost of
SRWC (Frank et al. 2018) and are
the 2"d and 3" largest source of GHG
emissions (Yang et al. in review)

A System throughput decreases up to
65% from harvester throat to delivery
to short term storage (Eisenbies et al.

2014)

A Changes in SRWC biomass quality
and impacts of pretreatment
techniques along the supply chain
are not well understood

A Large scale SRWC fields provides
unique opportunity to collect
harvesting and logistics data that can
be used in models to optimize T
system for expansion ' Nm f &

2,4
<+ Willow field

Field roadside

<= Road transportation
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21 Approach (Management)

A Team

Includes universities (2), national labs (2), commercial partners ranging
In size from small to large and state agency

A Management Approach
Iterative interaction between in data collection and modeling: Harvesting
trials and data collection C Model Simulation/Optimization C Harvesting
trials and data

Two monthly conference calls: 1. entire team and 2. modeling partners
Quarterly assessment of milestones using PMP

Task-specific conference calls

Annual meetings organized around harvests

Go/No-Go meeting midway completed March 2017

A Structure

Five integrated tasks with interaction among the tasks

Ene qEr---«a
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21 Approach (Technical) - Five Integrated Tasks

Project Integration

TASK 3: Pre-Processing and
Blending of Poplar and Willow with
other Forest-based Biomass to
Improve Feedstock Quality

F ESF, INL, ABS, G

TASK 4: Feedstock Characterization
ESF, INL, GWR

TASK 1: Improved Harvesting of
Willow and Poplar

| ESF, GWR, Honeywell, NYSER

3

TASK 2: Transportand Storage of
Woody Crop Feedstocks

ESF, GWR, INE

TASK 5: Logistic and Economic Modeling ORNL, INL, WV

ORNL - IBSAL
Dynamic simulation model focused
on field and transportation

INL - Biomass Logistics Model (BLM)
focused on field to reactor including
biomass quality

WVU Model

o A T Optimization model for facility siting sy e cnomas




21 Approach (Technical)

A Crltlcal Success Factors

Achieve the $84 per dry ton feedstock cost at the throat of the reactor
Improve system efficiency and expand harvesting window

Develop system to affordably monitor quality (e.g. moisture content, ash
content, sugars, lignin) along supply chain

Incorporate preprocessing technologies to maintain/improve biomass
feedstock quality

Optimize SRWC harvesting and logistics through modeling

A Challenges
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Variety of field conditions and objectives among commercial partners
growing willow creates opportunities and challenges
A Coordinating timing and location of harvesting trials
A Tracking feedstock quality through supply chain
Changing weather patterns
Uncertain end use markets in the future
Adapting NIR techniques for fresh biomass samples
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3 - Technical Accomplishments/ Progress/Results
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31 Task 1- Improved Harvesting of Woody Crops (ESF, GWR,

Honeywell, NYSERDA)

—

A Progress

I Developed data collection systems and
linked them with New Holland software
(Intelliview/PLM) that monitors
harvester parameters (i.e. fuel use,
engine capacity etc.)

I Collected and processed hundreds of
biomass samples

A Tech Accomplishments

I Created and shared largest data set of
SRWC harvesting with 1,075 (636
willow, 439 poplar) monitored loads
(775 from this project)

A Milestones/Status
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I Three manuscripts print. Four
manuscripts in preparation.
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Material capacity (Mg/hr) and crop
specific fuel consumption
(Liters/Mg) for 439 poplar loads
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31 Task 2- Storage and Transport (ESF, GWR, ORNL)

A

Progress
Completed 3 chip storage pile
studies and a bulk density study

Tech Accomplishments
Willow actual bulk density is
variable and is not well
represented by ISO standard
bucket method

Milestones/Status

Two papers in review, two in
preparation

Addressed specific data
requests to improve models
(Task 5)

Top: Collecting actual bulk density data.
Bottom: No relationship between actual and
ISO method bulk density measurements
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31 Task 2- Storage and Transport (ESF, GWR, INL)

40

Tech Accomplishments g —— .
- Cover, time of harvest and pile [ v il miicn
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Willow dry matter loss in pile core (top) and
shell (bottom) over 6 months of storage.
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